AD-A250  533 


FINAL  REPORT 
FEBRUARY  1991 


DTIC 


ELECT E 
MAY  2  7  1992 


REPORT  NO.  EVT  23-90 


TRANSPORTABILITY  TESTING  OF 
CNU-309/E  AND/OR 
CNU-322/E  CONTAINERS 
IN  A  SIDE  OPENING 
COMMERCIAL  CONTAINER 


Prepared  for:  Distribution  Unlimited 

U.S.  Army  Defense  Ammunition  Center 
and  School 


ATTN:  SMCAC-DET 
Savanna,  IL  61074-9639 


VALIDATION  ENGINEERING  DIVISION 
SAVANNA,  ILLINOIS  61074-9639 


CHEMICAL  COMMAND 


U.S.  ARMY  DEFENSE  AMMUNITION 
CENTER  AND  SCHOOL 


134 


A  copy  of  this  report  will  be  furnished  each  attendee  on  automatic  distribution.  Additional 
copies  or  authority  for  reprinting  may  be  obtained  by  written  request  from  Director,  U.S.  Army 
Defense  Ammunition  Center  and  School,  ATTN:  SMCAC-DEV,  Savanna,  IL  61C74-9639. 


Destroy  this  report  when  no  longer  needed.  Do  not  return. 

*** 

Citation  of  trade  names  in  this  report  does  not  constitute  an  official  endorsement 

*** 

The  information  contained  herein  will  not  be  used  for  advertising  purposes. 


CURITY  CLASSIFICATION  OFTHIS  PAGE 


REPORT  DOCUMENTATION  PAGE 


la.  REPORT  SECURE  CLASSIFICATION 

UNCLASSIFIED 


2a.  SECURITY  CLASSIFICATION  AUTHORITY 


Form  Approved 
OMBNo.  0704-0188 


lib.  RESTRICTIVE  MARKINGS 


13.  DISTRIBUTION  /  AVAILABILITY  OF  REPORT 


2b.  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 

4.  PERFORMING  ORGANIZATION  REPORT  NUMB£R(S) 

EVT  23-90 

6a.  NAME  OF  PERFORMING  ORGANIZATION 

6b.  OFFICE  SYMBOL 

U.S.  Army  Defense  Ammunition 

inapplicable) 

Center  and  School 

SMCAC-DEV 

6c.  ADDRESS  (City,  State,  and  ZIP  Code) 

1  '»>  SRI 

UNLIMITED 


5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


7b.  ADDRESS  (City,  State,  and  ZIP  Code) 


Savanna,  IL  61074-9639 

8a.  NAME  OF  FUNDING  /  SPONSORING 

8b.  OFFICE  SYMBOL 

ORGANIZATION 

(if  applcable) 

U.S.  Army  Defense  Ammunition 
Center  and  School 

SMCAC-DET 

8c.  ADDRESS  (City,  State,  and  Z  ode) 

ATTN:  SMCAC-DET 

Savanna,  IL  61074-9639 

10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM  PROJECT  NO.  TASK  NO.  WORK  UNIT 

ELEMENT  NO.  ACCESSION  NO. 


1 1 .  TITLE  (Include  Security  Classification) 

Transportability  Testing  of  CNU-309/E  and/or  CNU-332/E  Containers  in  a 
Side  Opening  Commercial  Container 


12.  PERSONAL  AUTHOR(S) 

A.  C.  McIntosh 


14.  DATE  OF  REPORT  (Year.  Month,  Day)  15.  PAGE  COUNT 


13a.  TYPE  OF  REPORT 

Final 


16.  SUPPLEMENTARY  NOTATION 


13b.  TIME  COVERED 
FROM  TO 


1991  February 


COSATI  COOES 


GROUP 


18.  SUBJECT  TERMS  (Continue  on  reverse  it  necessary  and  identify  by  block  number) 


SUB-GROUP 


1 9.  ABSTRACT  (Continue  on  reverse  it  necessary  and  identity  by  block  number) 

The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS),  Validation  Engineering 
Division  (SMCAC-DEV),  was  requested  by  USADACS,  Transportation  Engineering  Division 
(SMCAC-DET),  to  test  a  loading  and  bracing  procedure  in  a  side  opening  commercial  container  of  30mm 
ammunition  in  CNU-309/E  or  CNU-332/E  containers.  A  total  of  24  inertly-filled  containers  were  loaded 
into  a  side  opening  commercial  container.  The  gross  weight  of  the  loaded  container  was  33,350  pounds. 
Transportability  tests  included  rail,  road  hazard,  open  road,  washboard,  and  shipboard  transportation 
simulation  tests.  After  two  modifications  of  the  loading  and  bracing  procedure,  a  working  configuration 
evolved.  The  U.S.  Army  Materiel  Command  (AMC)  Drawing  No.  19-48-7115  was  found  to  be  acceptable 
for  the  tested  modes  of  transportation.  The  results  of  the  tests  are  included  in  this  report 


20.  DISTRIBUTION  /  AVAILABILITY  OF  ABSTRACT 

■tOfl  I  I 

UNCLASS  IFIEOAJNLIMITED  SAME  AS  RPT. 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 

JEROME  H.  KROHN 

* 


DO  Form  1473,  Jun  86 


OTIC  USERS 


21.  ABSTRACT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


22b.  TELEPHONE  (Include  Area  Coda) 

815-273-8929 


22c.  OFFICE  SYMBOL 

SMCAC-DEV 


revtous  editions  are 


SECURITY  CLASSIFICATION  OFTHIS  PAGE 

UNCLASSIFIED 


i 


A-.’  iu  j 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL 
VALIDATION  ENGINEERING  DIVISION 
SAVANNA,  IL  61074-9639 


REPORT  NO.  EVT  23-90 
TRANSPORTABILITY  TESTING  OF, 
CNU-309/E  AND/OR  CNU-332/E  CONTAINERS 
IN  A  SIDE  OPENING  COMMERCIAL  CONTAINER 


PART 

1.  INTRODUCTION 


Ji.Vi._0..  ••  lot 
JU:.  •  t  £  f  oil 

ty _ _ 

JHstribwtian/ 

Availability  c«*es 
Avail  asd/or 
3iat  Spooial 


PAGE  NO. 


A.  BACKGROUND . 1-1 

B.  AUTHORITY . 1-1 

C.  OBJECTIVE . 1-1 

D.  CONCLUSIONS . 1-1 

E.  RECOMMENDATIONS... . 1-2 

2.  ATTENDEES . 2-1 

3.  TEST  PROCEDURES . 3-1 

4.  TEST  SPECIMEN  &  RESULTS . 4-1 

A.  RAIL  IMPACT . 4-1 

B.  ROAD  TEST . 4-4 

C.  SHIPBOARD  TRANSPORTATION  SIMULATION  TEST . 4-3 

5.  LOADING  AND  BRACING  PROCEDURE . 5-1 


6.  PHOTOGRAPHS . 6-1 


ii 


PART  1 


INTRODUCTION 

A.  BACKGROUND.  The  U.S.  Army  Defense  Ammunition  Center  and  School 
(USADACS),  Validation  Engineering  Division  (SMCAC-DEV),  was  requested  by 
USADACS,  Transportation  Engineering  Division  (SMCAC-DET),  to  test  a  loading  and 
bracing  procedure  in  a  side  opening  commercial  container  of  30mm  ammunition  in 
CNU-309/E  or  CNU -332/E  containers.  A  total  of  24  inertly-filled  containers  were  loaded, 
into  a  side  opening  commercial  container.  The  gross  weight  of  the  loaded  container  was 
33,350  pounds.  Transportability  tests  were  carried  out  in  agreement  with  the  procedures  in 
part  3. 

B.  AUTHORITY.  These  tests  were  conducted  in  agreement  with  mission  responsibilities 
delegated  by  U.S.  Army  Armament,  Munitions  and  Chemical  Command  (AMCCOM), 
Rock  Island,  IL.  Reference  is  made  to  Change  4, 4  October  1974;  to  AR -740-1, 

23  April  1971;  Storage  and  Supply  Operations;  and  AMCCOM-R  10-17, 13  January  1986; 
Mission  and  Major  Functions  of  USADACS. 

C.  OBJECTIVE.  The  objective  of  these  tests  was  to  determine  if  the  proposed  loading  and 
bracing  procedure  in  side  opening  commercial  containers  of  30mm  ammunition  loaded  in 
CNU -309/E  or  CNU -322/E  containers  will  satisfy  road,  rail,  and  ship  transportation 
environments 

D.  CONCLUSIONS.  The  proposed  loading  and  bracing  with  wooden  dunnage  in  side 
opening  commercial  containers  of  30mm  ammunition  loaded  in  CNU- 309/E  or  CNU-322/E 
containers  passed  the  rail  transportation,  road  hazard,  road,  washboard,  and  shipboard 
transportation  simulation  tests. 
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E.  RECOMMENDATIONS.  It  is  recommended  that  the  loading  procedure  for  30mm 
ammunition  in  CNU-309/E  or  CNU-322/E  containers  transported  in  a  side  opening 
commercial  container  be  accepted. 
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PART  2 


TRANSPORTABILITY  TESTING  OF 
CNU-309/E  AND/OR  CNU-332/E  CONTAINERS 
IN  A  SIDE  OPENING  COMMERCIAL  CONTAINER 

AUGUST  1990 

TEST  ATTENDEES 


NAME  AND  PHONE  NUMBER 

A.C.  McIntosh 
Test  Engineer 
DSN  585-8989 
815-273-8989 

Quinn  D.  Hartman 
General  Engineer 
DSN  585-8992 
815-273-8992 

David  V.  Valant 
Electronics  Technician 
DSN  585-8988 
815-273-8999 

Steven  L.  Von  Thun 
Engineering  Draftsman 
DSN  585-8093 
815-273-8093 

William  R.  Frerichs 
Chief,  Transportation  Division 
DSN  585-8071 
815-273-8071 

Richard  S.  Haynes 
Engineering  Technician 
DSN  585-8225 
815-273-8096 


ORGANIZATION 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DEV 

Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATIN:  SMCAC-DEV 

Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DEV 

Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DEV 

Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DET 

Savanna,  IL  61074-9639 

U.S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DET 

Savanna,  IL  61074-9639 
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DanHealy 
Senior  Inspector 
708-392-6846 
202-828-1999 


Association  of  American  Railroads/ 
Bureau  of  Exlposives 
309  N.  Douglas 
Arlington  Heights,  IL  60004 
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PART  3 


TEST  PROCEDURES 

A.  RAIL  IMPACT  TEST.  The  side  opening  commercial  container,  with  the  inert  load  of  30mm 
containers,  was  positioned  on  a  container  chassis  and  securely  locked  in  place  using  the  twist 
locks  at  each  comer.  The  chassis,  with  the  mounted  container,  was  secured  to  a 
Trailer-on-flatcar  (TOFC)  equipped  with  friction  draft  gear.  Equipment  needed  to  do  the  test 
included  the  specimen  (hammer)  car,  five  empty  railroad  cars  to  serve  as  the  anvil  (total  weight 

i 

of  the  railroad  cars  was  250,000  pounds),  and  a  railroad  locomotive.  The  anvil  cars  were 
positioned  on  a  level  section  of  track  with  the  draft  gear  compressed,  with  air  and  hand  brakes 
set.  The  locomotive  unit  pulled  the  specimen  car  several  hundred  yards  away  from  the  anvil 
cars,  and,  then,  pushed  the  specimen  car  toward  the  anvil  at  a  predetermined  speed,  disconnected 
from  the  specimen  car  (approximately  50  yards  away  from  the  anvil  cars),  which  allowed  the 
specimen  car  to  roll  freely  along  the  track  until  it  struck  the  anvil.  This  constituted  an  impact. 
Impacting  was  accomplished  at  speeds  of  4, 6,  and  8  mph  in  one  direction,  and  at  a  speed  of  8 
mph  in  the  opposite  direction.  The  4  and  6  mph  impact  speeds  were  approximate;  the  8  mph 
speed  was  a  minimum.  Impact  speeds  were  determined  by  using  an  electronic  counter  to 
measure  the  time  required  for  the  specimen  car  to  traverse  an  1 1-foot  distance  immediately 
before  contact  with  the  anvil  cars. 

B.  ROAD  HAZARD  COURSE.  The  side  opening  commercial  container,  with  the  inert  load  of 
30mm  ammunition  containers,  was  positioned  on  a  container  chassis  and  securely  locked  in 
place  using  the  twist  locks  at  each  comer.  The  chassis  was  towed  over  the  road  hazard  course 
with  a  tractor  two  times  at  a  speed  of  approximately  5  mph.  The  speed  was  increased  or 
decreased,  as  appropriate,  to  produce  the  most  violent  load  response. 


3-1 


C.  ROAD  TRIP  TEST.  Using  a  suitable  tractor,  the  side  opening  commercial  container,  with 
the  inert  load  of  30mm  ammunition  containers,  was  towed  for  a  total  distance  of  at  least  30  miles 
over  a  combination  of  roads  surfaced  with  gravel,  concrete,  and  asphalt  The  test  route  included 
curves,  comers,  railroad  crossings,  cattle  guards,  stops,  and  starts.  This  test  vehicle  traveled  at 
the  maximum  speed  suitable  for  the  particular  road  traversed,  except  as  limited  by  legal 
restrictions.  The  road  test  usually  concludes  with  three  full  airbrake  stops  while  traveling  in  the 
forward  direction  and  one  in  the  reverse  direction  while  traveling  down  a  7  degree  grade.  During 
this  test  the  panic  stops  were  omitted  due  to  the  fact  the  test  specimen  sustained  larger  shock 
forces  in  the  rail  impact  test,  than  would  be  realized  in  a  panic  stop. 

D.  POST  ROAD  TRIP  HAZARD  COURSE.  After  completion  of  the  road  trip  test,  the  chassis 
was  towed  over  the  road  hazard  course  with  a  tractor  two  times  at  a  speed  of  approximately 

5  mph.  The  speed  was  increased  or  decreased,  as  appropriate,  to  produce  the  most  violent  load 
response. 

E.  WASHBOARD  COURSE.  The  side  opening  commercial  container,  with  an  inert  load  of 
30mm  ammunition  containers,  was  towed  over  the  washboard  course  at  a  speed  which  produced 
the  most  violent  response  in  the  particular  test  load  (as  indicated  by  the  resonant  frequency  of  the 
suspension  system  beneath  the  load). 

F.  SHIPBOARD  TRANSPORTATION  SIMULATION.  The  side  opening  commercial 
container,  with  the  inert  load  of  30mm  ammunition  containers,  was  positioned  onto  the 
Shipboard  Transportation  Simulator  (STS)  and  securely  locked  into  place  using  the  cam  lock  at 
each  comer.  The  STS  began  oscillation  at  an  amplitude  of  30  degrees  +/-  2  degrees,  either  side, 
at  a  frequency  of  2  cycles-per-minute  (30  seconds  +/-  2  seconds  total  per  roll  period).  This 
frequency  was  maintained  for  at  least  IS  minutes  during  which  time  the  load  was  observed  for 
apparent  defects  which  could  cause  a  safety  hazard.  The  frequency  of  oscillation  was  then 
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increased  to  4  cycles-per-minute  (IS  seconds  +/- 1  second  roll  period)  and  was  maintained  for 
two  hours.  When  an  inspection  of  the  load  did  not  show  an  impending  failure,  the  frequency  of 
oscillation  was  increased  to  5  cycles-per-minute  (12  seconds  +/- 1  second  cycle  time),  and  the 
equipment  was  operated  for  four  more  hours.  This  operation  does  not  necessarily  have  to  be 
continuous;  however,  no  change  or  adjustments  to  the  load  or  load  restraints  shall  be  permitted  at 
any  time  during  the  test.  The  test  load  (specimen)  shall  not  be  removed  from  the  apparatus,  after 
once  positioned  in  place,  until  the  test  is  completed  or  stopped. 


# 
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PART  4 


TEST  RESULTS 


TEST  NO  1 


A.  RAIL  IMPACT  TEST  DATE:  21  June  1990 

TEST  SPECIMEN:  TRANSPORTABILITY  TESTING  OF  CNU-309/E  AND/OR 
CNU-332/E  CONTAINERS  IN  A  SIDE  OPENING 
COMMERCIAL  CONTAINER 


TEST  TOFC  NO.:  TTX  151044 
CHASSIS  NO.:  5394 

SIDE  OPENING  MILVAN:USAF  0014335 
LADING  &  DUNNAGE  (27,885  +  415) 


LT.WT.:  73,400  pounds 
WT.:  6, 10C  pounds 
WT.:  6,050  pounds 
WT.:  22,300  pounds 


TOTAL  SPECIMEN  WT.:  113,850  pounds 


BUFFER  CAR  (5  CARS)  WT.:  250,000  pounds 
IMPACT  NO.  END  STRUCK  VELOCITY  REMARKS 


1  Forward  4.36  Test  failed  after  first 

impact  Permanent  deformation 
to  the  side  opening  container 
end  wall 
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PART  4 


TEST  RESULTS 

TEST  NO.  2 

A.  RAIL  IMPACT  TEST  DATE:  19  September  1990 

TEST  SPECIMEN:  TRANSPORTABILITY  TESTING  OF  CNU-309/E  AND/OR 
CNU-332/E  CONTAINERS  IN  A  SIDE  OPENING 
COMMERCIAL  CONTAINER 

TEST  TOFC  NO.:  TTX  601760  LT.WT.:  67,600  pounds 

CHASSIS  NO.:  5394  WT.:  6,100  pounds 

SIDE  OPENING  MILVAN:USAF  0014335  WT.:  6,050  pounds 

LADING  &  DUNNAGE  (27,885  +  663)  WT.:  28,548  pounds 

TOTAL  SPECIMEN  WT.:  108,298  pounds 

BUFFER  CAR  (5  CARS)  WT.:  250,000  pounds 
IMPACT  NO.  END  STRUCK  VELOCITY  REMARKS 

1  Forward  4.46  No  movement  of  side  opening 

container  walls. 

2  Forward  4.51  No  movement  of  side  opening 

container  walls. 

3  Forward  6.53  Permanent  deformation  to  rear 

container  wall.  Test  stopped. 
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PART  4 


TEST  RESULTS 

TEST  NO.  3 


A.  RAIL  IMPACT  TEST  DATE:  6  November  1990 

TEST  SPECIMEN:  TRANSPORTABILITY  TESTING  OF  CNU-309/E  AND/OR 
CNU-332/E  CONTAINERS  IN  A  SIDE  OPENING 
COMMERCIAL  CONTAINER 

TEST  TOFC  NO.:  TTX  250594  LT.WT.:  74,900  pounds 

CHASSIS  NO.:  4268  WT.:  6,100  pounds 

SIDE  OPENING  MILVAN:USAF  0014398  WT.:  6,050  pounds 

LADING  &  DUNNAGE  (27,885  +  682)  WT.:  28,882  pounds 

TOTAL  SPECIMEN  WT.:  1 15,617  pounds 
BUFFER  CAR  (5  CARS)  WT.:  250,000  pounds 


IMPACT  NO. 

END  STRUCK 

VELOCITY 

REMARKS 

1 

Forward 

4.36 

No  movement  of  side  opening 
container  walls. 

2 

Forward 

6.57 

No  movement  of  side  opening 
container  walls. 

3 

Forward 

8.24 

No  movement  of  side  opening 
container  end  walls. 

4 

Reverse 

8.31 

No  damage  to  container  or 
ammunition  containers. 
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ROAD  TEST  DATA 


TEST  NO.  4  DATE  7  November  1990 

TRANSPORTABILITY  TESTING  OF  CNU-309/E  AND/OR  CNU-332/E  CONTAINERS  IN 
A  SIDE  OPENING  COMMERCIAL  CONTAINER 


PASS  1-A  OVER  FIRST  SERIES  OF  TEES 

.11 

MIN 

5.16 

MPH 

PASS  1-B  OVER  SECOND  SERIES  OF  TIES 

.10 

MIN 

5.68 

MPH 

REMARKS:  No  damage  to  side  opening  container 

or  movement  of  30mm  load. 

PASS  2-A  OVER  FIRST  SERIES  OF  TIES 

.10 

MIN 

5.68 

MPH 

PASS  2-B  OVER  SECOND  SERIES  OF  TIES 

.09 

MIN 

6.31 

MPH 

REMARKS:  No  damage  to  side  opening  container  or  movement  of  30mm  load. 


30  MILE  ROAD  TRIP:  No  damage  to  container  or  30mm  load. 

PASS  3-A  OVER  FIRST  SERIES  OF  TIES  .09  MIN  6.31  MPH 

PASS  3-B  OVER  SECOND  SERIES  OF  TIES  .10  MIN  5.68  MPH 

REMARKS:  No  damage  to  side  opening  container  or  movement  of  30mm  load. 

PASS  4-A  OVER  FIRST  SERIES  OF  TEES  .10  MIN  5.68  MPH 

PASS  4-B  OVER  SECOND  SERIES  OF  TIES  .09  MIN  6.31  MPH 

REMARKS:  No  damage  to  side  opening  container  or  movement  of  30mm  load. 


WASHBOARD  COURSE:  Loads  and  container  remained  intact 


STS:  Load  and  container  remained  intact 
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approved  by 

BUREAU  OF  EXPU3SIVES 


LOADING  AND  BRACING®  WITH  WOODEN 
DUNNAGE  IN  SIDE  OPENING  COMMERCIAL 
CONTAINERS  OF  GAU-8/A  30MM 
AMMUNITION  PACKAGED  IN  AUTOMATIC 
LOADING  SYSTEM  (ALS)  CNU-309/E 
AND/OR  CNU-332/E  CONTAINERS 


LOADING  AND  BRACING  SPECIFICATIONS  SET  FORTH  WITHIN  THIS 
DRAWING  ARE  APPUCAB1E  TO  LOADS  THAT  ARE  10  BE  SHIPPED  BY 
TRAIl£R/CONTA)NER-ON -FLAT-CAR  IT7C0FC  I  RAIL  CARRIER  SERVICE. 
Tr€SE  SPECIFICATIONS  MAY  ALSO  BE  USED  FOR  LOADS  THAT  ARE 
TO  BE  MOVED  BY  MOTOR  OR  WAKR  CARRIERS.  SEE  GENERAL  NOTE 
•\vf  ON  PAGE  2. 
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general  notes 

A.  THIS  DOCUMENT  HAS  MEN  PREPARED  AND  ISSUED  IN  ACCORDANCE  WITH  M  tf 

AR  740-1  AND  AUGMENTS  TM  743-200-1  ( CHARTER  5).  .  *  JJ 

I.  TM  3PECIFCD  OUTIOADNG  PROCEDURES  ARE  APPUCARU  TO  GAU-VA  V 

30MM  AMMUNITON  M  AUTOMATE  IOAOR4G  SYSTEM  (ALS).  CNU-30R/E  I 

AND/OR  CNU-332/!  CONTAINERS.  TM  SHIPMNG  AND  STORAGE  CON¬ 
FIGURATION  POR  TM  CONTAHERS  CONSISTS  OP  TWO  CONTAINERS 

UNITIZED  NTO  ONE  TWW-PACK  UNIT.  SURSEOUENT  REFERENCE  TO  2 

TWIN-PACK  UNIT  MRER4  MEANS  TWO  CNU-309/t  OR  CNU -332/E  CONTAINERS 

WITH  30MM  AMMUNITION  UNITIZED  TOGETMR.  SEE  PAGE  3  FOR  DETAILS 

OF  TM  TWIN-PACK  UNITS.  CAUTION;  REGARDLESS  Of  TM  QUANTITY  OF 

TWIN-PACK  UNITS  TO  M  SUPPED,  TM  "MAXIMUM  GROSS  WEGHT"  OF  TM  N  Di 

CONTAINER  MUST  NOT  IE  EXCEEDED. 

c.  TM  LOAD  AS  SHOWN  IS  RASED  ON  A  6.050  POUND  201  LONG  RY  R'  WIDE  XI 

IY  R'-4*  HGH  SIDE  OPENING  M1ERMODAL  COMMERCIAL  CONTAINER  WITH 
INSIDE  DIMENSIONS  OF  TP'-4"  LONG  RY  R»"  WIDE  IY  M*  HGH.  TM  LOAD  o  r, 

IS  DESIGNED  FOR  1RAIUR/CONTAINER-ON-FLAT-CAR  (  T/COfC  )  SHIPMENT,  „ 

HOWEVER,  TM  LOAD  AS  DESIGNED  CAN  ALSO  M  MOVED  IY  OTMR  SURFACE  km 

mooes  Of  TRANSPORT.  NOTICE;  OTMR  CONTAINERS  OF  TM  SAME  DESIGN  o 

CONFIGURATDN  CAN  RE  USED. 

0.  WMN  LOADING  CNU-30P/E  OR  CNU-332^  TWN  PACK  UNITS,  TMY  ARE  TO  *'  *' 

IE  POSITIONED  SO  AS  TO  ACHCVE  A  TIGHT  LOAD  (  TIGHT  AG  AM  ST  TM  END  , 

AND  SIDE  OUNNAGE  ASSEMILES  ).  ALTHOUGH  A  TOTAL  OF  1-1/2"  OF  UN- 
R LOCKED  SPACE  ACROSS  TM  WIDTH  Of  A  LOAD  RAY  IS  PERMITTED,  LATERAL 
VOIDS  WITHIN  TM  LOAD  ARE  TO  IE  MLD  TO  A  MINIMUM.  EXCESSIVE  2 

SLACK  CAN  IE  ELIMINATED  PROM  A  LOAD  RY  LAMINATING  ADDITIONAL 
PECES  Of  APPRO fRIA IE  THICKNESS  TO  TM  BEARING  PECE  ON  TM  SIDE  FILL  a 

ASSEMRLY.  NAIL  EACH  ADDITIONAL  PECE  TO  TM  IEARMG  PEa  W/T  APPRO¬ 
PRIATELY  SIZED  NAIL  EVERY  12".  ADDITIONALLY,  TM  TMCKNESS  Of  TM  KARING  A 

PECE  MAY  RE  ADJUSTED  AS  REQUIRED  TO  FACILITATE  VARIANCE  IN  TM  CNU-309/E 
OR  CMJ-332/E  TWIN-PACK  UNIT  SIZE.  j 

E.  OUNNAGE  LUMBER  SPECCCD  IS  OF  NOMINAL  SIZE.  FOR  EXAMPLE,  l"  X  4*  '  , 

MATERIAL  IS  ACTUALLY  3/4"  THICK  RY  3-1/9"  WIDE  AND  3"  X  6"  MATERIAL.  IS  ' 

AC1UALLY  T-l/21  THICK  RY  S-T/2T  W|OE.  ? 

F.  A  STAGGERED  NAILING  PATTERN  WILL  IE  U*0  WMNEVER  FOSSIME  WMN  NAILS  - 

ARE  DRIVEN  INTO  JOINTS  OF  DUNNAGE  ASSEMILES  OR  WMN  LAMINATING 

OUNNAGE.  ADDITIONALLY,  TM  NAILING  FATTERN  FOR  AN  UPPER  PIECE  OF  . 

LAMINATED  OUNNAGE  WILL  IE  ADJUSTED  AS  REQUIRED  SO  THAT  A  NAIL  FOR  THAT 
PECE  WILL  NOT  BE  DRIVEN  THROUGH  ONTO  OR  RIGHT  BESIDE  A  NAIL  IN  A  .. 

LOWER  PECE. 

G.  CPU  TON-  DO  NOT  NAIL  DUNNAGE  MATERIAL  TO  TM  CONTAINER  WALLS  OR 

FLOOR.  ALL  NAILING  WILL  RE  WITHIN  TM  OUNNAGE.  Q  ^ 

H.  PORTIONS  OF  TM  CONTAINER  DEPICTED  WITHIN  THIS  DRAWING,  SUCH  AS  TM  tf. 

SIDE  DOORS,  HAVE  NOT  BEEN  SHOWN  IN  TM  LOAD  VEWS  FOR  CLARITY  PURPOSES, 

J.  THIS  HEM  IS  A  DOT  CLASS  "A"  EXPLOSIVE.  TM  OUUOADING  PROCEDURES  SPECI- 
FED  MREIN  CAN  ALSO  BE  UTILIZED  FOR  TM  SHIPMENT  OF  TM  DEUCED  TWIN-PACK 
UNITS  WHEN  TMY  ARE  LOADED  WITH  AN  ITEM  WHCH  IS  IDENTIFED  DIFFERENTLY 

BY  NOMENCLATURE  THAN  THE  ITEM  DESIGNATED  WITHIN  TM  DRAWING  TITLE.  SEE 
GENERAL  NOE  *1"  BELOW. 

K.  WHEN  REFERING  TO  TM  TWIN-PACK  UNIT  LENGTH  OR  UNIT  WIDTH  TM  S3’  OR 
52-3/8"  DIMENSION  Of  TM  TWIN-PACK  UNIT  CONSTITUTES  TM  LENGTH  AND  TM 
28-3/4"  DIMENSION  CONSTITUTES  TM  WIDTH.  SEE  TM  TWIN-PACK  UNIT  DETAILS 
ON  PAGE  3. 

L.  CNU -309/E  AND  CNU-332/E  TWIN-PACK  UNITS  ARE  CERTERD  PACKAGING  APPROVED 

IN  ACCORDANCE  WITH  TITU  49  OF  TM  CODE  OF  FEDERAL  REGULATIONS  PARAGRAPH  173.7  (A) 
BY  CONTAINER  CERTIFICATION  NUMBER  AF-7B-51  AND  DOT  EXEMPTION  RIOT.  A  COPY 
OF  TM  DOT-EBIOI  WILL  RE  PROVIDED  THE  CARRIER  AT  TIME  OF  LOADING  FOR  CARRIAGE 
ABOARD  TM  VEHICLE. 

{  CONTINUED  AT  RIGHT  ) 


(GENERAL  NOTES  CONTMUED1 

M.  REOUREMENTS  CITED  WITHIN  TM  BUREAU  OF  EXPLOSIVES  FAMPHUT  8C  apply  ‘ 
WMN  TM  SHIPMENT  MOMS  RY  SAILER /CONTAINER -ON-FLAT-CAR  (  T/COFC  ) 
SPECIAL  T/COFC  NOTES  FOLLOW, 

1.  A  LOADED  CONTAINER  MUST  IE  ON  A  CHASSIS  EQUIPPED  WITH  TWO 
BOGIE  ASSMILCS  WMN  BEING  MOVED  IN  TO  PC  SRV1CE. 

2.  TM  LOAD  LIMIT  OF  A  T/COFC  RAILCAR  BUST  NOT  BE  EXCEEDED.  NOR 
WILL  A  CAR  RE  LOADED  SO  THAT  TM  TRUCK  UNDER  ONE  END  OF  THE 
CAR  CARRIES  MORE  THAN  ONE-HALF  OF  TM  LOAD  LIMIT  FOR  THAT  CAR. 

N.  WRING  INTRASTATE  AND^R  INTERSTATE  MOVES  IY  MOTOR  CARR  El.  A 
PROPER  CHASSIS  OR  MODS  CD  HAT  KD  TRAILER  MUST  IE  USED  TO  PRECLUDE 
VIOLATION  OF  ONE  OR  MORE  -WEIGHT  LAWS"  APPUCAILE  TO  TM  STATE 
OR  STATES  INVOLVED. 

O.  CONVERSION  TO  METRIC  ECXIlVAlf  NTS:  DIMENSIONS  WITHIN  THIS  DOCUMENT 
ARE  EXPRESSED  IN  INCMS  AND  WEIGHTS  ARE  EXPRESSD  IN  POUNDS  WHEN 
NECESSARY,  TM  METRIC  EQUtVAUNTS  MAY  IE  COMPUTED  ON  TM  IASI5  OF 
ONE  INCH  EQUALS  2S.4MM  AND  ONE  POUND  EQUALS  0.454KG. 

P.  RECOMMENDED  SEQUENTIAL  LOADING  PROCEDURES: 

1.  PREPARRICATE  TWO  ENDWAU  UPPERS,  TWO  SIDEWAU  RUFPUS  TV/O 
SEPARATOR  GATES,  TWO  CENTER  GATES,  AND  TWO  SIDE  FILL  ASSmRLCS. 

2.  INSTALL  ONE  ENDWAU  UPPER  AND  ONE  SIDEWALL  BUFFER. 

3.  LOAD  TMEE  CNU-309/E  OR  CNU-332/E  TWIN  PACK  UNITS. 

4.  INSTAU  ONE  SEPARATOR  GATE. 

5.  REPEAT  STEP  3. 

4.  REPEAT  STEP  2. 

7.  REPEAT  STEP  3. 

8.  REPEAT  STEP  4. 

9.  REPEAT  STEP  3. 

ID.  INSTALL  TWO  CENTER  GATES  AND  SIX  STRUTS. 

IT.  INSTALL  TWO  SIDE  FIU  ASSMILCS. 

Q.  TWIN  PACK  UNITS  OF  CNU-309/E  CONTAINERS  SHOULD  IE  INSPECTED  AND 
AS  REQUIRED.  LOOS  UNITIZING  STEEL  STRAPPING  MUST  RE  REPLACED  OR  ’ 

RE  TENSIONED. 


PLYWOOP- 


21  TM  743-20D-1  (  DUNNAGE  HIM*!  )  APRS 
FED  SPEC  MM-L-731. 

FED  SPEC  FF-N-Wfc  COMMON. 

FED  SPEC  NN-P-530,  GROUP  I,  CONSTRUCTION  AMS 
INDUSTRIAL  PLYWOOD,  INTERIOR  WITH  EXTERIOR  <3 US, 
GRADE  C-O.  f  TEC  IF  CD  GRADE  IS  NOT  AVAAARU, 

A  BETTER  INTERIOR  OR  AN  EXTERIOR  GRADE  MAY  ■ 
SUBSTITUTED. 


PROJECT  SP  1B-M 


PROJECT  V  10-88 


■  OWNING  SIDE  OF  CONTAINER . 


ISOMETRIC  VIEW 


KEY  NUMBERS 

(7)  ENDWALL  SUFFER  (  2  REQD  ).  SEE  WE  DETAIL  ON  FAGE  4 

@  SIOEWAU  SUFFER  (  2  REQD  ).  SE  THE  DETAIL  ON  FAGE  4. 

®  SEPARATOR  GATE  (  2  REQD  ).  SEE  THE  DETAIL  ON  FAGE  S.  SEE  GENERAL 

NO  IE  f  ON  FAGE  2. 

(7)  CENTER  GA1E  ASSEMBLY  (  2  REQD  ).  SB  THE  DETAIL  ON  FAGE  6. 

(?)  STRUT,  2"  X  4*  BY  CUT  TO  FIT  ( REF:  12-1/2“  )  (  4  REQD  ).  TOENAIL  TO 

pea  MARKED  ©  W/2-144  NAILS  AT  EACH  End. 

®  SICE  FU  ASSEMBLY  (2  REQD).  SE  THE  DETAIL  ON  FAGE  4.  SE  GENERAL 
NOS  “0“  ON  PAGE  2. 

Q)  FILL  MATERIAL,  4“  WIOE  BY  42“  LONG  MA1ERIAL  (  AS  REOO  ).  NAIL 
EACH  PUCE  TO  TW  VERTICAL  PIECES  OF  THE  SIDE  FILL  ASSV.SLY.  PIECE 
MARKED  ©.AND/OR  LAMINATE  TO  GETTER  W/4  NAILS  OF  A  SUITABLE  SIZE 
(  44  NAILS  FOR  I*  MATERIAL  ANO'HM  NASS  FOR  2“  MATERIAL  ). 


SECTION  A-A 


PAGE  4 


-  HORIZONTAL  MCI,  1*  X  4*  X  «-n* 
(2  MOO  ).  NAIL  TO  THf  VEETTCAL 
MCB  W/9-44  NAM  AT  IACH  JOINT 
AND  CLINCH. 


-vtxncAL  na,  i-  x  *-  x 

»•  CJ  EEQO  ). 


1.  A  B  TWH-fACKlOAO  B  SHOWN  H  K  SOL  OPENING  IN1EEMODAL 
COMMCKIAl  CONtAHE*. 

2.  TTC  CNU-3S2/C  1WH-PACK  UNITS  Ml  SHOWN  IN  THE  ISOME1RC 
VCW  ON  PAGE  4.  TTC  PEOCEOUEES  ME  ALSO  APPUCAIU  TOE 
SHIPMENTS  OP  CNU-30T/E  1WEH-PACK  UNITS.  SI  SPECIAL  NO  *5 
I  AND  4. 

X.  nc  SPMATOE  OATES,  SHOWN  AS  PCCES  MMKEO  (Tj  ,  AH 

ONLY  EEQUMED  W«N  SHIPPR4G  TTC  CNU-332/E  TWIN -PACK  UNITS. 

4.  »OTH  THE  CNU-30P/E  TWIN-PACK  UNITS  ANO  TTC  CNU-XB/E  TWIN- 
PACK  UNITS  MAY  C  SHIPPED  *4  TTC  SAME  CON  TAIN  EE,  HOWEVEE, 
ALL  UNITS  WITHE4  A  LOAD  SAY  MUST  EE  OP  TTC  SAME  MODEL. 

A  SPAEATOE  GATE,  PSCE  MMKED  0  ,  IS  REQUIRED  SETWEEN 
ADJACENT  IfNGTHWI*  LOAO  UNITS  OF  UNUKE  MODELS. 


2C 

Jl 


BIU.  Cf  .MATERIAL 


IOMD  PUT 


to  '  !') 

'3') 

Tj»  <  3-1/2’  ) 

ply.yccd  i n- - 


-T2T  SO  PT  EEC 


IPAD  AS  SHCVVN 


TWM-PACK  UNIT 

oupinage - 

CONTAINEE - 


WEIGHT  (  APPEOX  ) 

-21,200  US 

—  4T5  US 

-  4.050  US 


OF  CONTAINS*. 


PACE  6  1 


SMS 


-  TEST  DRAWING  - 

NOT  TO  BE  USED  AS  AN  DUTLDADING/ 
UNITIZATION/STANDARD  PROCEDURE 


FDR  INFORMATION  nNI  Y 


□RAFTSMAN 

S,  VON  THUN 

TITLE 

30nn  CONTAINERS  IN  SIDE-OPENING 
CONTAINER  (2nd  TEST) 

TEST  ENGINEER 

A.  McINTDSH 

CHIEF.  VALIOATICW  0CIN6ERING  OIVISIGN 

J,  KROHN 

ODG  NO 

90-023-0-T00010 

OATE 

SEPTEMBER  1990 

30nn  CONTAINERS  IN  SIDE-DPENING  CDNTAINER 


KEY  NUMBERS 

©  BLOCKING  ASSEMBLY  (2  REQO).  SEE  DETAIL  DN  SHEET  4. 

©  SIDEWALL  BUFFER  (2  REQD ) .  SEE  DETAIL  DN  SHEET  5. 

©  SEPARATOR  GATE  (2  REQD).  SEE  DETAIL  DN  SHEET  6. 

0  CENTER  FILL  ASSEMBLY  (1  REQD).  SEE  DETAIL  QN  SHEET  7. 

©  SIDE  FILL  ASSEMBLY  (2  REQD).  SEE  DETAIL  DN  SHEET  B. 

©  FILL  MATERIAL,  4"  WIDE  X  42"  LONG  BY  THICKNESS( ES )  REQUIRED  TD 
CONTACT  THE  DDDRS  WHEN  THEY  ARE  CLDSED.  LAMINATE  TD  THE  VERTICAL 
PIECES  DF  THE  SIDE  FILL  ASSEMBLY,  PIECE  MARKED  ©  . 


TITLE 


FDR  TNFlIRMATTnN  mi  Y 

[mew 


30nn  CONTAINERS  IN 
SIDE-DPENING  CDNTAINER 
(2nd  TEST) 


90-023-0-T00012 

i - 


VALIDATION  ENGINEERING  DIVISIDN 


SHEET  3  DF  8 


FOR  INFORMATION  ONLY 


TITLE  low  ND 

30 nn  CONTAINERS  IN 
SIDE-DPENINIG  CONTAINER 
(2nd  TEST) 


90-023-0-T00013 


VALIDATION  ENGINEERING  DIVISION 


SHEET  4  OF  8 


FDR  INFORMATION  ONLY 


30nn  CONTAINERS  IN 
SIDE-OPENING  CONTAINER 
(2nd  TEST) 


'  90-023-0-T00015 


VALIDATION  ENGINEERING  DIVISION  SHEET  6  OF  8 


FDRINFDRMATIDN  ONLY 


30nn  CONTAINERS  IN 
SIDE-DPENINIG  CONTAINER 
(2nd  TEST) 


90-023-0-T0001B 


VALIDATION  ENGINEERING  DIVISION  SHEET  7  OF  8 


FDR  INFORMATION  ONLY 


90-023-0-T00017 


30nn  CONTAINERS  IN 
SIOE-OPENINIG  CONTAINER 

(2nd  TEST)  I  VALIDATION  ENGINEERING  DIVISION  I  SHEET  8  OF  8 


-  TEST  DRAWING  - 

NOT  TD  BE  USED  AS  AN  DUTLDADING/ 
UNITIZATION/STANDARD  PROCEDURE 


FnR  TNFnRMATIDN  ONLY 


CRAFTSMAN 

S,  VON  THUN 

TITLE 

30nn  CONTAINERS  IN  SIDE-OPENING 
CONTAINER  (3rd  TEST) 

TEST  ENGINES? 

A,  McINTOSH 

CHIEF.  VALIDATION  ENGINEERING  OIVISIOV 

J,  KRDHN 

OWi  NO  DATE 

90-023-0-T00018  DCTDBER  1990 

30nn  CONTAINERS  IN  SIDE-DPENING  CONTAINER 

KEY  NUMBERS 

©  BLOCKING  ASSEMBLY  (2  REQD ) .  SEE  DETAIL  ON  SHEET  4. 

©  SIDEWALL  BUFFER  (2  REQD ) .  SEE  DETAIL  DN  SHEET  5. 

©  SEPARATOR  GATE  (2  REQD).  SEE  DETAIL  DN  SHEET  6. 

©  CENTER  FILL  ASSEMBLY  ( 1  REQD).  SEE  DETAIL  DN  SHEET  7. 

©  SIDE  FILL  ASSEMBLY  (2  REQD).  SEE  DETAIL  DN  SHEET  8. 

©  FILL  MATERIAL,  4"  WIDE  X  42"  LDNG  BY  THICKNESSC ES  )  REQUIRED  TD 
CONTACT  THE  DDDRS  WHEN  THEY  ARE  CLDSED.  LAMINATE  TD  THE  VERTICAL 
PIECES  DF  THE  SIDE  FILL  ASSEMBLY,  PIECE  MARKED  ©  . 

©  FILL  MATERIAL,  2"  X  4"  X  7' -1/2"  (2  REQD).  PLACE  LIFTING  RING 
IN  A  DDWNWARD  POSITION,  THEN  NAIL  TD  BUFFER  PIECE  DF  BLDCKING 
ASSEMBLY,  PIECE  MARKED  ©,  W/4-10d  NAILS. 


TITLF 


FflR  TNFnRMATiriN  mi  Y 

“  I OMG  NO  '  '  “  — 


30nn  CONTAINERS  IN 
SIDE-DPENING  CONTAINER 
(3rd  TEST) 


90-023-0-T00020 

i - 


VALIDATION  ENGINEERING  DIVISION 


SHEET  3  DF  4 


PART  6 


6-2 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL _ 

Photo  No.  A031 7-SPN-90-289-5180  This  photo  shows  the  center  gate  used  to  maintain  a  fixed  distance  between 
30mm  ammunition  containers.  Note,  broken  load  bearing  pieces  on  the  top  and  bottom  of  the  assembly. _ 


6-3 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

to  No.  AO317-SPN-90-289-5181 .  This  photo  shows  the  30mm  ammunition  containers  and  a  single  sheet  end 
buffer.  Note,  deformation  of  the  end  wall.  The  deformation  resulted  in  a  3-inch  offset  from  the  opposite  end 
of  the  load, _ _ 


6-5 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL _ 

Photo  No.  A031 7-SPN-90-289-5183  This  photo  shows  the  standoff  off  displacement  of  the  load  after  a  rail  impact. 
Normally,  the  load  must  remain  within  one  inch  of  the  end  wall.  The  offset  is  approximately  three  inches. _ 


~  U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL  | _ _ 

Photo  No.  A031 7-SPN-90-289-51 91  This  is  a  profile  of  a  side  opening  commercial  container  after  a  rail  impact 
Note,  end  wall  deformation. _ — - - - - 


J 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND 
SCHOOL  -  SAVANNA,  IL 


Photo  No.  AO317-SPN-90-289-5190  This  is  a  profile  of  a  side  opening  commercial 
container  after  a  rail  impact.  Note,  end  wall  deformation.  _ 


6-8 


S»  ft  »»  t) 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  AO317-SPN-90-289-5195  This  photo  shows  the  test  loads  after  a  rail  impact.  The  rear  container  has 
been  opened  for  inspection  of  the  load.  This  container  is  loaded  with  30mm  ammunition  containers. _ 


